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MIT Edgerton Center Molecule Set: Understanding Air
Climate Change 

Part 1 : What is Air? 

Activity 1 What is air made of? Guess! A B C D (Circle the letter.)

Activity 2 Build with LEGO! Next, draw the model below. (Copy the whole LEGO mat.)
Use the key provided for the brick colors. Label the molecules and add the percents. 

Model of the Molecules in Air: I Key for the drawing:

CO2 level written on the LEGO mat= __ PPM 
Safe upper limit for CO2 level= PPM 

Activity 3 Practice figuring out PPM:
Calculate the PPM of 80% nitrogen in air 
Calculate the PPM of 20% oxygen in air 

Draw this = Color = Element

□ 
= white = __ 

�=blue= __

1::::::1 = red= __

PPM = _farts fer Million (parts per 1,000,000)

Show your work (hint: use fractions)
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Part II: Burning Fuel: Complete Combustion 

Activity 1 Complete combustion is a chemical reaction in which all the fuel is burned. 
Record the complete combustion reaction from the LEGO mat. Use chemical symbols. 

Reactants Products 
(What we burn) (What we find in the exhaust) 

[
Spark! 

Part Ill: Global Warming and the Greenhouse Effect 

} 

January
Year CO2 

PPM 

2000 

What was the increase in CO2 PPM between Jan 2000 and Jan 2010?
1) The CO2 increased __ PPM.

ActiWitZ � 6se ZoVr compVter or smartphone to Ho to the /ational 
Oceanic and "tmospheric "dministration (/O"") website� 
IttQs:��gml.noaa.goW�ccgg�trends�graQI.Itml

&Yamine the graph �MaVna -oa MonthlZ "WeraHes�� 5his is a graph oG CO2 
aWeraHes oWer time in )awaii� 5he carbon dioYide data on MaVna -oa constitVte the 
lonHest record oG direct measVrements oG CO2 in the atmosphere� You will need to 
moVse oWer the chart to Gind speciGic CO2 measVrements� Use the blue dot to read off 
values in January of 2000, 2010, and 2020. Round to whole numbers.

#ased on these measVrements predict what the CO2 PPM will be 
in 20�0�

�) * predict the CO2 measVrement in 20�0 will be @@@@@@@PPM�

&Yplain how ZoV made this prediction�@@@@@@@@@@@@@@@@@@@@@@@@@@

@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@

@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@

(This is your best educated guess.)

����
2020 

What was the increase in CO2 PPM between Jan 2010 and Jan 2020?
2) The CO2 increased __ PPM.
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Matter can change in appearance. Is it a physical change or a chemical change? 
Here's how to decide: 

4) Physical change - molecules are
the same before and after the
change, although the matter may
look different.

Examples: 

Hints: 
1) Physical changes include making

mixtures, dissolving one thing in
another, and cutting or breaking
something.

2) All changes of state are physical
changes. A water molecule is the
same water molecule when it is ice,
when it is liquid water, and when it
is water vapor in the air.

5) Chemical change - new and
different molecules are formed.

Examples: 

Hints: 
1) All chemical reactions are

chemical changes.
2) New properties appear.
3) The bonds between the atoms are

broken and the atoms recombine
in new ways.
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BJ Practice Writing Chemical Formulas. 
A chemical formula is an easy way to tell what atoms are present in a compound. 

Use the "Atom Key" to find the chemical symbol for each element. 

It is important to write your formula using the correct uppercase or lowercase letters. 
The subscript number refers to the atom before it. Remember that "H2O" means there 
are 2 hydrogen atoms and 1 oxygen atom. We write the subscript 2 for the hydrogen 
but it is unnecessary to write the 1 after the oxygen. 

Chemists have a complicated set of rules about the order of atoms in their formulas. 
For this activity, we'll keep it simple, and list the atoms in order starting from the top of 
the A tom Key. 

Directions. 
1) #Vild the compoVnd on the �Chemical 'ormVla Practice Mat�� (5his woVld not 

be a real compoVnd�)

2) Watch ZoVr teacher demonstrate how to write a GormVla.

3)�) Write oVt the GormVla Gor the compoVnd here (write the sZmbols in the order
oG the "tom ,eZ Grom top to bottom)�

�) Now you and your teammate will each bVild your own made-up compound 
and write the GormVla Gor it below�

�) 5rade compoVnds with ZoVr teammate and write oVt the GormVla Gor ZoVr
5&"MM"5&h4 compoVnd below�

�) ChecL that ZoV and ZoVr teammate haWe the same answers�

My formula My Teammate's formula 

Look! These formulas follow more complicated rules but are still neat to see! 

CH3COOH C19H1405S I CH4 C6H1206 NaOCI 
is the formula for is the formula for is the formula for is the formula for is the formula for 

vinegar! phenolsulfonphthalein methane gas! glucose! bleach! 
or phenol red! 
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